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IHosicHUTEALHAA 3aIIHCKA

<
HopmatuBnas 6a3a:
° ®enepanbubiii 3ak0H oT 29.12.2012 Ne 273-03 «O6 06pa30BaHV% CUICKOU

Denepauuny;

. [Tpuka3z MunncTepcTBa obpazoBanusi Poccuiickort deneparuu 7.12.2010 Ne1897
«O0 yTBepKJIE€HWU W BBEJCHHM B JieHcTBUE (eAepalbHOrO rocylapCcTBEH pa3oBaTeIbLHOTO
CTaHJapTa OCHOBHOTO 00111ero o0pa3oBaHus» ¢ u3MeneHusimu ot 31.12.201 S1377,

o «OcHOBHasi oOpa3oBarenpHasi MporpaMma OCHOBHOTO oOmIero o0Opa3oBaHUS
MyHUIIMTIATEHOTO OI0/KETHOTO  00111e00pa30BaTEIBHOTO  yup g «'umHazus  Ne39»
ropoJICKOTO okpyra ropon Yda Pecnybnuku bamkoprocran» ot 3 2013 1. Ne290; ot 13.11.17r.

Ne512;

o «[lonoxenne o pabouell mnporpamme y4HUTe UIUIAIBHOTO  OHOIKETHOTO
obmeoOpaszoBarenbHoro  yupexnaenus «l'umHazus Ne39» pdiickoro  okpyra ropon  Ydoa

° VYueousiii miad MBOY «I'umuazus Ne39»
Cpok peanu3anuu NporpamMmsI: 2 rosaa %
KoauuecTBO 4acoB:
8 kuacc - B rog 70 yacos, B HeACIO 2 yaca
9 kaacc - B roza_70 yacoB, B Heemto 2 Yaca &

OcHoBHOI1 GopMoil opraHu3zanuu y4e0HQIro mpoumecca sBIsSETCS KJIaCcCHO-ypouHas cucrema. B
KauecTBE JOMOJIHHUTENBHBIX (OopM opraHmauﬁn\ 00Pa30BaTeNpHOrO IMpOoLlecca HCIOJIb3YeTCsl CcHucTeMa
KOHCYJBTAIlMOHHON MOAJEPKKHU, HWHIWBUIYaJIbHBIX 3aHATHH, caMOCTOATENIbHas paboTa yyalmxcs c
OHHBIX TEXHOJIOTHUH.

KOHTPOJIA BBICTYNAIOT NHCbMEHHBIM  (CaMOCTOSITENIbHBIE U

PecniyOnuku bamkoprocran» ot 11.05.2016r. Ne336; v

HCIOJIb30BAHUEM COBPEMEHHBIX HHPOpMa
IIpeobnanawimeii ¢dopmoii
KOHTPOJIbHBIE pa0OThI) U YCTHBIN 0IIpO

I[lnanupyemble pe3y/ibTapbl usl y4eOHOro Kypca:

1) dopmupoBanue mepB bIX CHCTEMAaTHU3UPOBAHHBIX TMPEJICTABICHUA O BEIIECTBAX, HX
MPEBPALICHUSAX U IMPAKTUYEC €HEHUU; OBJIAJICHUE MOHATHIHBIM arnapaToM U CHUMBOJUYECKUM
SI3BIKOM XUMHH;

2) oco3HaHHE OOBEKTHBHON 3HAUMMOCTH OCHOB XHMMHYECKOW HAayKHM KaK OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUUYECKUX MPEBPAIICHU HEOPTaHMYECKUX W OPTraHWYECKUX BEHIECTB KAaK OCHOBBI

MHOTHUX SIBJICHUH XHB HEKUBOW TPHPOIBI; YIIyOJCHUE MPECTABICHUH O MaTepHalIbHOM EIUHCTBE
MHpa,

3) oBmaneHue OBRAMHM XMMHYECKOW TPaMOTHOCTH: CIIOCOOHOCTBHIO aHAIM3UPOBATh U OOBEKTHBHO
OILICHUBAThL XXU3 1€ CUTyallil, CBI3aHHBIC C XI/IMHGﬁ, HaBBIKAMH 0€30I1aCHOr0 O6paHIeHI/I${ C

BELIECTBAMH, €MBIMH B TOBCEJHEBHOM JKM3HM; YMEHHMEM aHaJM3UpOBaThb U IJIAHUPOBATh
9KOJIOTHYECK HOE MOBEJCHHE B LIESIX COXPAHEHUSI 3/J0POBbsSI U OKPYKAIOIIEeH CpeJibl;
4) do aHMe YMEHHMH yCTaHaBIUBAaTh CBSI3M MEXAY peabHO HAONIOAeMBIMH XMMHUYECKHUMU

neccaMu, MpoucCXoadmrumMu B MUKPOMHUDPE, OOBSICHATH NPpUYHHBI MHOFOO6pa3I/I$I BCIICCTB,
3aBHCHMOC CBOMCTB OT COCTaBa W CTPOCHHA, a TAaKXKC 3aBUCUMOCTb HNPHUMCHCHUSA BCIICCTB OT HX

CBOICTB,



5) HpI/IO6peTCHI/Ie OINIbITa UCITOJIB30BAHUS PA3JIMYHBIX MCTOAOB U3YUCHUA BCIICCTB: Ha6HIOIICHI/I$I 3a UX
MpEeBpaLICHUSIMI TP TPOBEICHUM HECIOXHBIX XHMHUYECKUX HKCHEPUMEHTOB C HCIIOJIb30BAaHHEM
nabopaTopHOro 000pya0BaHUs U IPUOOPOB;

6) ¢dopMHpOBaHHE TPEACTABICHUA O 3HAYCHUM XHMHYECKOW HAyKH B PEIICHUH c@eMeHHHX
3KOJIOTHYCCKHUX HpOGHGM, B TOM YHUCJIC B IPCAOTBPALICHUN TCXHOTCHHBIX U 9KOJIOTUYCCKUX 0(1).

BoinmyckHUK HAy4YUTCS: K@

- XapaKTeprU30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAOIIOICHUE, H3MEPEHUE, IKCIIEP

- OINKCHIBATH CBOMCTBA TBEPABIX, JKUIKUX, I'a3000pa3HbIX BEIIECTB, BBIIACNAS HX €CTBEHHbBIE
MIPU3HAKY;
- pacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX MOHATUM "aTom", "monekyna', " €CKHUH 3JIeMeHT",

"mpoctoe BemecTro", "cia0kHOe BenlecTBO", "BaJCHTHOCTD, ""XUMHUUECKas peaKkIu

HCIIOJIb3YS 3HAKOBYIO CUCTEMY XHMHH;

- pacKpbhIBaTh CMBICI 3aKOHOB COXPAaHEHHUsS MacChl BEHIECTB, IIO CTBa COCTaBa, aTOMHO-
MOJICKYJISIPHOM TEOpHH;

- pa3nMyaTh XUMHUYECKHE U (PU3NYECKUEC SBICHUS,
- Ha3bIBaTh XMMUYECCKHE DIICMCHTHI,
- OTIPE/ICTISITh COCTAB BEILECTB M0 UX (POpMyJiam;
- OTIpECIATh BaJICHTHOCTh aTOMa AJIEMEHTA B COCIMHCHUSX (b

- ONIPEICIATh THII XUMHUYCCKUX PEAKIIUiA;

- Ha3bIBATh IPU3HAKU U YCIIOBHS MPOTEKAHUS XUMHUECKUX P 4

- BBUSIBJISITH NIPU3HAKHU, CBUICTEIBCTBYIONINE O MPOTEKAH WYCCKON peakiMy MpPU BBIIOJIHCHUU
XHUMHYECKOTO OIBITA;

- COCTaBJIATH (DOPMYITBI OMHAPHBIX COCTUHCHHIA,

- COCTaBJIATh YPaBHCHUS XMMUYCCKUX PEAKITHIA;

- coOroaTh mpaBmiia 6€301acHoi paboThI MPH 1T

- MIOJIb30BAThCS JTA0OPATOPHBIM 000PYIOBAHUEM U

- BBIYHCIISITh OTHOCHTEIBHYIO MOJICKYJISIPHYIO PHYIO MaccChl BEIIECTB;

- BBIUUCIIATH MacCOBYIO JIOJK XUMHUECKOTO FlIeMeHTa 10 (hopMyJie COCTUHCHUS;

- BBIYHCIIATH KOJIMYECTBO, 00BEM HITH MACCHBEMICCTBA IO KOJIMUYECTBY, 00bEMY, Macce peareHTOB TN
MPOAYKTOB PEAKIIHH; S

- XapaKTepu30BaTh (PpU3MUECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEMIECTB: KUCIOPOJIa H BOJIOPO/IA;

- IOJTy4aTh, COOMPATH KMCIOPOJ M BOIOPO;

- pacro3HaBaTh OMBITHBIM ITyTEM ra30Q0pa3HbIe BEIIECTBA: KUCIOPOI, BOIOPOL;

- PacKpbIBaTh CMBICI 3aKOHa ABO ;

U OTIBITOB;

ekt peakuu", "MossIpHBINH 00BEM";
NYECKHE CBONCTBA BOJBI;
BOp";
- BBIYUCJIISTH MAaCCOBYIO JI0 @ BOPEHHOTO BEIIIECTBA B PAaCTBOPE;
- IPATOTOBIIATH PACTBOPB! PENECIIEHHOW MAacCOBOM JJOJIEH PAaCTBOPEHHOIO BEILIECTBA;
- Ha3bIBaTh COEIMHEH EHHBIX KJIACCOB HEOPTAHUUYECKUX BEILECTB;
- XapakTepu3oBaThb (U3MYECKUE M XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
BEILIECTB: OKCUAOB, KMCJIOT, OCHOBAaHHUM, COJICH;
- OIPENENSTh TIp, @ iCRHOCTH BEILIECTB K OMPEIEIEHHOMY KJIacCy CO€IMHEHU;
- COCTaBJIATH (YOPMAUIBI HEOPTAHNYECKUX COETMHEHUN U3YUYEHHBIX KJIACCOB;

- IpOBOJUTH O LYIIOATBCPIKAAOINE XUMHUYCCKUC CBOMCTBA HN3YUYCHHBIX KJIACCOB HCOPIraHUYCCKHUX
BELIECTB;

- pacro3s BITHBIM ITyTEM PACTBOPBI KUCJIOT U MIENOYEN IO U3MEHEHUIO OKPACKU UHANKATOPA;

- XapakT@PU30BATh B3aUMOCBSI3b MEX/y KJIaCCAMU HEOPTraHUYECKUX COCTUHEHUN;

- packpBms Mbich [lepuonnueckoro 3akona /.M. Menneneea;

(bU3UUECKUil CMBICII AaTOMHOTO (TIOPSIKOBOI0) HOMEPAa XUMHUYECKOTO 3JI€MEHTa, HOMEPOB
TPYIITIBI 61a B nepuoanueckon cucreMe J1.1. Menneneesa;

0 SITh 3AKOHOMEPHOCTH MU3MEHEHHSI CTPOEHUSI aTOMOB, CBOMCTB 2JIEMEHTOB B IPEENIax MaJIbIX
NIEPHO0BNG INTABHBIX MOJAIPYIIIL;




- XapaKTepH30BaTh XUMHUYECKHE JIEMEHTHI (OT BOJOpOJA JO KaJbIlMs) Ha OCHOBE UX TOJOXKCHHUS B
nepuoanueckoit cucreme J1.1. MenneneeBa u 0coOCHHOCTEH CTPOCHHSI KX aTOMOB;
- COCTaBJIITb CXEMBl CTPOEHHS aTOMOB IEpBbIX 20 3JEMEHTOB NEPUOAMYECKON CI/IC{eMBI JA.N.

Menpaeneena; N
- pacKpbIBaTh CMBICI OHATUMN: "XUMHUYECKas CBSA3b", "IIIEKTPOOTPULIATEIBLHOCTD "
- XapaKTepu30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOICTB BEIIECTB OT TUIA KPUCTAILINY eTKHU;

- OIIPEACIIATh BUJ XUMUUECKON CBSI3U B HEOPTaHUUYECKUX COCAMHEHUSX;

- U300pakaTh CXEMbI CTPOCHHUS MOJIEKYJ BEIIECTB, OOPa30BAHHBIX PA3HBIMHU BHIAMUwK MMHYCCKUX
CBSI3€H; Q

- packpbiBaThb CMbICI TOHATHN "WOH", "katuoH", "aHMOH", "IJIEKTPOIUTH AGBJ'IeKTpOJ'II/ITBI",
"snexTponuTAYecKas  auccormanusa’,  "okucautens', 'CTENEeHb  OKHUCICH OCCTAaHOBHUTEIIb",
"okucaeHue", "BocCTaHOBIICHUE";

- OIIPEACIIATh CTETICHb OKUCIICHHUS aTOMa 3JIEMEHTA B COCIMHCHUH;

- PaCKpbIBaTh CMBICI TEOPUH AICKTPOITUTHICCKON TUCCOIUAIINN;

- COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JTUCCOLUALIMU KUCIIOT, oH¥g¢ii, comei;

- O0BSICHATDH CYIIHOCTD MPOIIECcca IEKTPOJTUTHICCKOM TUCCOIHAIT LM HTOHHOTO OOMEHa;

- COCTABJIATH ITOJIHBIC U COKpaIJ_IeHHBIC HNOHHBIC ypaBHeHI/ISI peaK Ha,

- OIIPEACIIATh BO3MOXKHOCTD MPOTEKAHUS PEAKIIM HOHHOT'O 06%

- IPOBOJIMTH PEAKIIMU, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB p YHBIX BCIICCTB,

- ONIPEACINIATh OKUCIIUTEIb U BOCCTAHOBUTEIb;

- COCTABJIATH ypaBHeHI/DI OKHUCIUTCIbHO-BOCCTAHOBUTCIIb KHHﬁ,

- Ha3bIBaTh (DAKTOPHI, BIMSIONINE HA CKOPOCTh XUMHUYCCKOWPECAKITNN;

- KJIaCCI/I(l)I/IIII/IpOBaTI) XUMHUYCCKHUC peaKHI/II/I 110 past W3HaKaM,

- XapaKTepu30BaTh B3aUMOCBS3b MEKIY COCTaBOM, CTPO M M CBOMCTBAMHU HEMETAJIIOB;

- IPOBOJAUTH OIBITHI [0 MOJYUYEHUIO, COOMpPAHU HUIO XMMUYECKUX CBOWMCTB ra3000pa3HbIX
BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

- paCHOSHaBaTI) OIIBITHBIM HYTGM ra3006pa3H cCTBa. yrﬂGKPICJH:IfI ra3d 1 aMMHaK,

- XapaKTepU30BaTh B3aMMOCBSI3b MY COCBHIBOM, CTPOSHHEM U CBOHCTBAMHU METAJLIIOB,

- Ha3bIBaTh OPraHWYCCKHE BEIECTBA I10 AU OopMyJie: METaH, 3TaH, 3THJICH, METaHOJ, STaHOJI,
TIIUIEPUH, YKCYCHAs KHCJIOTa, aMHHOYKCYCHAas® KHCIIOTa, CTEApUHOBAs KHCIOTa, OJCHHOBAs KHCIIOTA,
III0K034;

- OLIEHUBATH BIUSHHE XUMUYECKOTO

- PaMOTHO 00paIaThcs C BEMECTBA

- ONpeAensaTh BO3MOXKHOCTh PO
BEIIECTB C KMCIOPOIOM, BOAOPOIOM,

ATPSI3HEHUS OKPYXKAIOIIEH CPEAbl HA OPraHU3M YEIOBEKA;

B TTOBCETHEBHOMN KU3HH;

HUS pPEaKLM HEKOTOPBIX IPEICTABUTENICH OpPraHUYECKUX
¥, OCHOBAHUSIMU, TaJOTr¢HaAMH.

BBIITyCKHMK ITOJIyYUT BO3MOXK AYYUTBCS:

- BBIABUTAaTb U IPOBEPSATHS D PUMEHTAJIIBHO THUIIOTE3Bl O XMMHYECKHX CBOWCTBaX BEUIECTB HA
OCHOBE HUX COCTaBa U CTPOCH MOCOOHOCTH BCTyHaThb B XWMHYECKHE DPEaKLMU, O XapakTepe U
MIPOAYKTaX PA3IUYHBIX XUMHYE aKILINW;

- XapakTepus3oBaThb a II0 COCTaBy, CTPOCHHMIO W CBOMCTBAaM, YCTaHaBIUBAThb IPUYHUHHO-

CJICACTBCHHBIC CBA3U MCKAY O bIMU XapaKTCPUCTUKAMU BCIICCTBA,

- COCTAaBJIATH MOJICKYIIIPHBIC W TTOJIHBIC HOHHBIC YPABHCHUS 110 COKPAICHHBIM NOHHBIM YPABHCHUSAM
- IPOrHO3UPOBA JOHOCTh BCIICCTBA MPOABJIATE OKUCIUTCIIBHBIC NJIM BOCCTAHOBUTCIIBLHBIC

CBOMCTBA C YUCT! TEIIEHEN OKUCIICHUS 9JICMCHTOB, BXOJAIIHUX B €I'0 COCTAaB,
- COCTaBJIATH HCHHUA peaxunﬁ, COOTBCTCTBYIOIIMX  IMOCIICA0OBATCIBHOCTHU npeBpameHHﬁ

HCOPTaHNUYCCKUX TB Pa3JIMYHBbIX KJIACCOB,

- BbIJABH POBEPATH SKCIEPHUMEHTAJIBHO THIIOTE3bI O PE3YyJIbTaTax BOS)IeﬁCTBH?I Pa3IuYHBIX
(bakTOopoB Ha AiRMEHEHUE CKOPOCTH XUMUYECKOHN pEaKIlH;

- UC b HpI/IO6peTeHHBIe 3HaHUA IJI1 SKOJIOTMYCCKH I'PaMOTHOT'O IMOBEACHUA B OKPY)KaIOHIeI\/II
cpene;

- HC BaTb HpI/IO6peTeHHBIe KIIFOYCBBIC KOMIICTCHIIMMU IIPU BBIITOJHCHUU IIPOCKTOB U yqe6H0-
uccie CKHUX 33J1au 110 U3yYCHHIO CBOMCTB, CIIOCOOOB MOJYUYCHHUS U PACIIO3HABAHHS BEIICCTB;

KTHBHO OILICHUBATH I/IH(I)OpMaL[I/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCCAX;
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- KpUTUYECKH OTHOCHUTHCS K TICEBJOHAYYHOU MHGOPMAIUU, HEJOOPOCOBECTHON peKIiaMe B CPeCTBaX
MaccoBoi nHMOpMaIUu;
- OCO3HaBaTb 3HAYCHHUC TCOPCTUUCCKHUX 3HAaHUU II0 XHUMHHU JJISL HpaKTH‘{eCKOﬁ ACATCIIbHOCTHU

YeIIOBEKa; N
- COo3JaBaTb MOACIU W CXCMbl Ui PCHICHUA y‘-Ie6HLIX 1 II03HABATCJIbHBIX 34 OHHUMATh
HEO0OXOIUMOCTh COOIOACHUSI MTPEANMCAHUM, ITPeIaraeMbIX B HHCTPYKIIUSX 11O MCIIOIH30 KapCTB,

CpeaCTB OBITOBOM XUMHUU U JIP.

8 kiacc o /

YyeOHo-TeMaTHYeCKHIl IJIaH

Ne | HammeHoBaHuUe pa3jiesia/TeMbl KoJunyecTBo 4yacos
Ilpaxmuxu
1 | Begenue B xumuio
2 | ATOMBI XUMHUYECKHUX DJIEMEHTOB 1
3 | IIpocTsie BemecTBa 1
4 | CoenuHeHUs] XUMHUYECKUX DIIEMEHTOB 1
5 | 3sMeHeHus, MporCXOSIINE C BEIIECTBAMHU 1
6 | Xumuueckuil mpaktukym Nel 4
7 | PactBopenue. PactBopsl. CBOICTBa pacTBOPOB DIEKTPOIUT 2
8 | Xumunueckuil mpakTukym Ne2 4
9 | PactBopenue. PactBopsl. CBOICTBa pacTBOPOB IEKTPO 2
16
pe3eps -
Q\ 4
&
Conep:anue ifporpamMMmel.
Tema 1. BBenenue B xummuio (4 4).
[Ipeamer xumun. Xumust — Hayka @ BELIECTBAxX, UX CBOWCTBAX U NpeBpalieHusaX. Hayuneie MmeTo bl
UCCIIEIOBaHUsI XUMHUYECKUX BEIIECTB U pamieHuil. Poib XMMHMUYECKOTro IKCIEpUMEHTa B IO3HAHUU
pUpoabl. MoaenupoBaHue XUMHUYEC eHuii. BzauMocBs3p xumuu, GU3NKU, MaTEMAaTUKU U OMOJIOTHUH.

EcrecTBeHHOHay4yHasi KapTUHA MHpP a u BemectBa. OCHOBHbIE METOJIbI MO3HAHUS: HAONIOJCHUE,

U XUMHYECKHE sBICHHA. IIOHATHE O XMMHUYECKOM >JIEMEHTE H
X aTOMaX, IPOCTBIX U CIIOKHBIX BCIICCTBA. HpeBpameHHﬂ BCIIICCTB.
. UncThle BellleCcTBa U CMECH. CnocoObl pa3aciICHUsA cMmecet. OTianune
CKUX SIBJICHHH. Pojb XMMHM B JXKH3HH 4YEIOBEKA. KpaTKI/Ie CBCICHHA U3

u3MepeHue, skcrepument. dus
¢dopmax ero CymecTBOBAHUS:
DU3NYECKUE U XUMUYECKUE
XUMUYECKUX peakiuii oT Gu3
HCTOPUU BO3HUKHOBEHHL M pa3BuThsl xuMuu. [lepuon anxumuu. [lonarue o punocodpckom kamue. Xumusi B
XVI B. Pa3Butne xu ”ycn. Ponp oTe4eCTBEHHBIX YYEHBIX B CTAHOBJICHUM XUMHYECKOM HAyKH -
pabotrer M. B. Jlo Ba, A. M. byrnepora, JI. 1. MenaeneeBa. XumMuueckass CUMBOJIHMKA. 3HAKH
XUMHUYECKUX DJIEMEHEOBWH MNPOMCXOXJIEHWE MX Ha3BaHWM. BaneHTHOCTh. 3aKOH MOCTOSHCTBA COCTaBa

dbopmynsl. Uanekcs u ko3 dummerTsl. OTHOCUTENIbHBIC aTOMHASI U MOJICKYJISIpHAsT
accOBOM JOJTM XUMHUYECKOTO dIIEMEHTa 1Mo ¢hopMyie BelecTBa. Moab-eTUHUIA KOTNYeCTBa
s1 Macca. 3aKOH COXPaHEHHs MacChl BeleCTB. XUMUYeckue ypaBHeHus. [lepuonnueckas
kux snemenToB J[. . MenneneeBa, ee CTpyKTypa: Majbie U OOJBIIHE MEPUOIbI, TPYIIIHI U
aBHas W mobounas). [leproandeckas cucreMa Kak CIHPaBOYHOE MOCOOHME MMl MONydeHUs

BCIIECTBA.
cHCTeMa X
MOATPYTIIbI
cBee 0 XUMHUYECKUX DJIEMEHTAX.
[IpocTrie BemecTBa, HAXOAIINECS B aTMO-, JINTO-, TUAPO-, cdepax Pb.
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PacueTtHrble 3agaun:
1. HaxoxieHne OTHOCHTEIILHOM MOJIEKYIISIPHOM MAacChl BEIIECTBA [0 €0 XMMUYECKOi (apmyire.
2. Beruncnenue MaccoBO J10JIM XMMHYECKOTO 3JIEMEHTA B BEIIECTBE 110 ero opMyIie. S
3. BrmruucieHus 00 XUMHUYECKUM YpaBHCHHUAM KOJHNYCCTBA, 061>eMa, MacCChbl TBa 10
KOJIMYECTBY, 00bEMY, MACCE PEAreHTOB WJIM MPOIYKTOB PEAKIIUH. (b

O

Tema 2. ATOMbI XUMHYECKHX 3JIEMEHTOB (9 1) /

ATOMBI Kak ¢opMa CYHIECTBOBAHHUS XUMHYECKHX 3JIeMEeHTOB. OCHOBHBIC @BEICHUS O CTPOCHUU
aToMoB. Jloka3aTenbcTBa CIIOXHOCTH cTpoeHuss aromoB. OmnbiTel Pesepdopna. Ilnanerapnas mopaenb
cTpoeHust atoMa. AToM. Mojenu crpoenus atoma. SAapo u Hykionsl. Hy M30TONBI. DJIEKTPOH.
Hyanusm snektpona. KantoBeie uncia. ATomHasi opoutans. Pacnipenen €KTPOHOB IO OPOUTAIISIM.

DnekTpoHHas KoH(urypanus aroma. BaneHTHBIE 37eKTpoHBI. OCHOBHO 030YKJICHHBIC COCTOSHUS

aTOMOB.
CocTtaB aTOMHBIX sJEp: MPOTOHBI U HEUTPOHBI. OTHOCI/ITG%&TOMHEI}I Macca. Bzanmocsssb
MOHATHH «IIPOTOH», KHEUTPOH», KOTHOCUTENbHASI aTOMHAsI Maccay
H3meHeHue Yncia MpOTOHOB B si/Ipe aTroma - 00pa3oBaH
H3meHeHue yncia HEUTPOHOB B sifjpe aToMa - oOpa3oBa

X XUMHUYECKUX DJIEMEHTOB.
otornoB. COBpeMEHHOE ONpeJIeiIeHue
MOHATHS «XUMUYECKUHN d11eMeHT». MI30TOIbI Kak pa3sHOBUIHEETHGTOMOB OJIHOTO XUMUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOCHHE JJIEKTPOHHBIX 000JI0YEK MOB XHMHYECKUX dJeMeHToB Nel-20
nepuoanueckon cucremsl . M. Menneneesa. Ilonsar BCPILIEHHOM U HE3aBEPLICHHOM 3JIEKTPOHHOM
cioe (IHEPreTUYECKOM YPOBHE).

CoBpemenHas GopMyIHpOBKa MepruoandeckBro SakoHa u coBpeMeHHoe coctostaue lleproamueckoi
CUCTeMbl XuMuueckux snemeHToB J[.U. MeHnen\ . DJEeKTpOHHBIE KOH(PUTYPALIUA aTOMOB IMEPEXOJAHBIX
AJIEMEHTOB. N

[lepuoanueckas cucremMa xumuueckux osnemeHtoB JI. M. MengeneeBa M CTpOE€HHE aTOMOB:
¢bu3nvecKkuit CMBICI MOPSIIKOBOTO HOMEpa JIeMEHTa, HOMepa TpYIIIbl, HOMepa Mepro/a.

CTpoeHne 3HEpreTUYECKUX YPOBHEM\aTOMOB MepBbIX 20 XMMHUYECKUX 3JIEMEHTOB MEPUOANYECKOM

EPHOCTH M3MEHEHHUS CBOWCTB aTOMOB XMMMUYECKHUX AJIEMEHTOB U HX
Hogmqecxoﬁ cucreme J[.M. MeHnneneeBa u CTpOECHHSI aToOMa.
@.

O O,[[OpO)IHOﬁ CBsA3HU U €C BJIMAHHUK Ha q)HBPIquKI/Ie CBOMCTBA BEIIECTB

cuctemsl JI.11. MenpaeneeBa. 3aKkoHO

COENUHEHUN Ha OCHOBE IIOJIOKEHUS

3nauenue [lepuoauyeckoro 3axko eHJieIieena.

SHCKTPOOTPI/H_IaTeHBHOC OB XHMHMYECKUX »dJIeMeHTOB. KoBajeHTHas XHUMHYECKas CBS3b:

HCMOJISIpHAA W IOJIApHA. ITon

Ha [IpUMeEpPE BOJBI.

Monekynsl u  xumuue®sas CBsA3b. KoBaleHTHas CBsA3b, €€ Pa3HOBUAHOCTH U MEXAaHU3MBI
oOpa3oBaHMUsl. Xa EPHCTHKH KOBAJIEHTHOU CBS3H. KommiekcHeie COCIMHEHMS.
DNeKTpoOTpULATENIbH 4 €leHb OKHUCIEHUS M BaJIEHTHOCTh. | MOpuau3anus aTOMHBIX opOuTaneil.

[IpocTpancTBEHHOE o8gue Monekylnl. llomsapHocTes Monexyn. MonHas cBsA3b. Meramummueckas CBS3b.
BO)IOpOJIHaSI CBA ITbI KPUCTAJTNIMYCCKHUX PEHICTOK (aTOMHaSI, MOJICKYJIsIpHasda, MOHHAasd, MeTaJ'IJ'H/ILIeCKaSI).

3aBUCUMOCTD KMX CBOMCTB OT THUNA KPUCTAUIMYECKOH PELIETKH. MexmolieKyIsipHbIE
B3aNMOJIENICT EnvHas npupoia XUMHUYECKHUX CBS3EH.

Be
CTPOCHUM TBE

)

MOJIEKYJISIPHOTO M HEMOJIEKYJISIpHOTO cTpoeHus. CoBpeMeHHbIE TIPEICTABICHUS O
PIIBIX, )KUIKUX F Ta3000pa3HBIX BEIIECTB.

U



H3Mmenenue uucia 9JICKTPOHOB Ha BHCHIHCM 3JICKTPOHHOM YPOBHC aTOMa XMUMHUYCCKOI'O 3JICMCHTA -
O6p330BaHI/Ie MIOJIOKUTCIIbHBIX U OTPULATCIIBHBIX HOHOB. I/IOHBI, O6pa30BaHHBIe aToOMaMHu METaJlJIOB U
HEMCTAJJIOB. HpI/ILII/IHBI W3MEHEHMS METAJUINUYECKUX U HEMETAIINUECKUX CBOMCTB B nepuoaax u r{ynnax.

N

OO6pa3oBanue OuHapHBIX coeauHeHUH. [loHsATHE 00 MOHHOW CBs3H. Cxembl 00pa3o MOHHOM
CBSI3H. @
B3aumopeiictBie aToMOB XMMHMUYECKHUX JJIEMEHTOB-HEMETANIOB MEXIY C000 pa3zoBaHUE
JIByXaTOMHBIX MOJIEKYJ MPOCTHIX BelecTB. KoBaieHTHas HemosipHas XMMUYECKas CBs
DIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL. b/
BzaumopeiictBuE aTOMOB XUMHUYECKHX 3JIEMEHTOB-HEMETAJUIOB MEK] - oOpasoBaHue
OMHAPHBIX COCAMHEHUI HEMETAIOB. DJIEKTPOOTPULATENbHOCTD. [ToHATHE 0 KOBAaJICHTHOH MOJISPHON CBA3H.

B3aumopeiicTBue aTOMOB XUMHYECKHX JJIEMEHTOB-METAIIOB MeE coboit - oOpa3oBaHue
METANTNYECKUX KpUCTAILIOB. [IoHATHE O MeTaUIMYECKOil CBSI3H.

HemoncTpanuu. Mojenu aToMOB XMMHUYECKHX 3yeMeHTOB. [lepu eckasi cUCTeMa XUMHYECKHX
anementToB /1. V1. Menpaeneena.

Tema 3. IIpoctbie BemecTBa (7 4)

ITonmoxeHrne MeTamIoB M HEMETAIOB B NMEPUOAUYECKOU CHUCTE nMHYecKux 3iemeHToB /. WM.
MenpeneeBa. BaxxHenmme nmpoCcThie BEMIECTBA - METAILIBL: KEJIE303 WHUH, KaJblMi, MAarHUI, HATPUH,
kanuii. O0mre pu3ndeckne CBOWCTBA METAILJIOB.

Baxneiimme mpocThie BEMIECTBA - HEMETAJUIBI, 00 aHHbIE aTOMaMH KHCJIOpOJa, BOAOPOJA,
azota, cepel, ¢ochopa, yriepoma. CrocoOHOCTH aTOM WYCCKUX DJIEMEHTOB K 0Opa30BaHUIO
HECKOJIbKUX MPOCTHIX BEIIECTB - aJUIOTPOMUs. AJIIOTPO nudukanuu kucinopoa, hocdopa u onosa.
Mertannnueckre ¥ HEMETaUIMYECKUEe CBOICTBA MPOCT ecTB. OTHOCUTENBHOCTh AENEHUSI MPOCTHIX
BEIIECTB HAa METAJIbl M HemeTauibl. [locTosiHHas npo. KonuuectBo BemiectBa. Monb. MosmsipHas
Macca. MouspHblii 00beM Ta3000pa3HbIX BEIJECTB. KpaTHbIe €AMHUIIBI KOJIUYECTBAa BelIeCTBA —
MUJUIAMOJIb U KWJIOMOJIb, MHJIIUMOJISIPHAS 1{\( OJISIpHAsE MAacChl BEUIECTBA, MUJUIMMOJSIPHBIN U
KWJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacuetsl ¢ ncronbp30BaHUEM TMOHSATHI «KOJMYECTBO BEILIECTBA», «MOJISIpPHAs Macca», «MOJSPHBII
00BEM razoBy», «IOCTOSIHHAsT ABOTaapo».

Pacuernbie 3amaun. 1. Beramc OJIIPHOM MAacchl BEHIECTB MO XUMHUYECKUM Qopmynam. 2.
PacueTsl ¢ ucnosnb30BaHUEM IOHAT JTAYECTBO BEIIECTBA», «MOJISIPHAS Maccay», «MOISPHBIA 00beM
ra3oB», «IIOCTOSTHHas ABOTaapo».

HemoncTtpaunn. Hekotopble gmgTamyibl 1 HEMETaulbl KOJIMYECTBOM BemiecTBa 1 monb. Monens

MOJIIPHOTO 00beMa ra3o00pa3 CTB.

Tema 4. Coenunenn yecKuXx 3j1eMeHTOoB (10 4)

BaneHTHOCTh XHMHYECKHUX 3JIEMEHTOB.

Crenenp OKHC ‘©OrnipesienieHue CTENEHW OKUCICHUS 3JEMEHTOB IO XHUMHUYECKOH (opmyre
coenunenus. Cocra, e (hopmyn OMHApPHBIX COEAMHEHMI, OOIMU Ccrmoco0 WX Ha3bIBaHMS. bUHApHBIE
COEJIMHEHUS: OKCH]I puabl, cynbhuasl u Ap. CocraBiaenne ux ¢opmyin. [IpencraBurennt OKCHAOB:

BOJa, YTJICKUC N HEeramicHas MH3BCCTb. Hpe,[[CTaBI/ITeJ'II/I JICTYy4UX BOAOPOAHBIX COCIUHECHUI:

XJIOPOBOJIOPOJ aK.

OcHQRB3 UX COCTaB M Ha3BaHus. PacTBopuMocTh ocHOBaHMi B Boje. TaOiuiia pacTBOPUMOCTH
THUJIPOKCH]! @ piieil B Bojzie. [IpeacraBuTenu menodeil: THAPOKCUIbI HATpUsl, Kainus U Kainbuus. [lonstue
0 KadecfBer peakuusx. Munukatopsl. Pactenus-unaukaropel. M3MeHeHrne OKpacKu HHIUKATOPOB B

Icjao J€.



Kucnorel, ux cocraB m Ha3Banusa. Kmaccudukamms kucinot. [lpeacraBurenu KHUCIOT: cepHas,
COJIsSTHAs ¥ a30THas. MI3MeHeHne OKpacKu HHAUKATOPOB B KMUCJIOTHOM Cpelie.
Coun Kak mpoU3BOIHBIE KMCIOT U OCHOBaHUU. MIX cocTaB v Ha3BaHus. PacTBopuMocTh cerﬁ B BOJIE.

[IpencraBuTenu coneii: XJIOpu I HATPUS, KapOOHAT U Gocdar KaTbIIHU. S
AMopdHbBIE 1 KPUCTAJUINYECKHE BEILIECTBA. q
MeKMONEKYJIApHbIE B3aUMOACUCTBUA. THUIBI KPUCTAIMYECKUX PELIETOK: H aToOMHas,

MOJIEKYJIIpHAs U METAJUTMYECKasi. 3aBUCUMOCTh CBOMCTB BELIECTB OT TUIOB KPUCTAINTNYECKUXPCIIECTOK.

BemiectBa MOJEKYISIpHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH nocm;@' a cocraBa i
BEIIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

YucTele BemiecTBa M cMecH. [IpuMepbl >KMIKHX, TBEPABIX W Ta3000pa3 cMeceil. CBoiicTBa
YHCTBIX BemiecTB M cMmeceil. Mx coctaB. MaccoBas U oObeMHast J0JM KOQMIIOHEHTa cMecH. Pacuersl,
CBSI3aHHBIC C UCITIOJIb30BAHUEM MOHSTHS 0.

Pacuernpie 3amaun. 1. Pacder mMaccoBoil m 00BEMHOW HOJIEH KO TOB CMECH BEHIECTB. 2.
Brruucnenune MaccoBoil 1071 BEIIECTBA B paCTBOPE MO U3BECTHOM Macce,pa €HHOTO BEIIECTBA U Macce

pactBopuTtend. 3. BbrumcieHue Macchl pacTBOPSEMOIO BELIECTBA a puUTENs, HEOOXOAUMBIX JIJIst

MIPUTOTOBJICHUS OTIPEICICHHON MacChl paCTBOpPa ¢ U3BECTHON MaccoB
HemoncTtpamuu. OO0pa3ibl OKCHUIOB, KHCIOT, OCHOBAaHUM
pelIeTOK XJIopuaa HaTpus, anmasza, okcunaa yrieponaa (IV). Croc

0JIEH PaCTBOPEHHOTO BEIIIECTBA.

ei. Mojaenu KpUCTaUNIMYECKHUX
I pa3JeleHUsl CMeCce, AUCTUIUISALIMS
BOJBI.

JlaboparopHble ONBITEL. 1. 3HAKOMCTBO € 00OpasIy €CTB pa3HbIX KiaccoB. 2. Paznenenue
cMeceil.
14)

Tema S. U3meHeHus1, Npoucxoasilme ¢ Beuec

IlonsiTue sBIEHHMI Kak W3MEHEHUW, MPOUCXO X C BemlecTBaMH. SBIeHUS, CBSI3aHHBIE C
W3MEHEHUEM KPHUCTAJUIMYECKOIO0 CTPOEHHUS BEIIECT OCTOSTHHOM €r0 COCTaBe, GU3NUYCCKUE SIBICHHUS.
CnocoObl  pasnmeneHus cmeceir. Dusnueckue Q €HUS B XUMHUU: AUCTWIUISALUS, KPUCTAILIMA3AIIUS,

BBINIAPMBAHKE U BO3TOHKA BEIIECTB, LICHTPUPYriHpoBanile.
SIBneHus, CBs3aHHbIE C M3MEHEHHWEM COCTaBa BEILECTBA, - XUMHUYECKUe peakuuu. [IpusHaku u
yCIIOBHSI MPOTEKAaHUS XUMUYeCKUX peakuuid. TernoBoii a¢dext xumuueckux peakuuit. [Tonstue 06 3x30- u

SHJOTEPMHUUYECKNX peakuusx. Peakuuu €HUS KAaK YaCTHBIM CIIydyall 5JK30T€PMUYECKHX PpEaAKLUH,
IIPOTEKAIOIINX C BBIICJICHUEM CBETA.

3aKOH COXpaHEHHs Macch ecTB. XHUMHYECKHE YpaBHEHHsA. 3HAUYE€HHE UHACKCOB U
kod(urmenton. CocTaBieHuEe ypaBHC XUMUYECKUX PEAKITUH.

Pacuersl o XxumMH4eCKU
Macchl WM 00beMa MpoayKTa M0 KOJIMYECTBY BEILIECTBA, MACCE UM 00bEMY HCXOJHOTO BELECTBA.
Pacuertsl ¢ ucnonbp3oBanue S «I0JIs1», KOTJJa UICXOJHOE BELIECTBO JIaHO B BUJIE PACTBOPA C 3aJaHHOU
MacCOBOH J0JI€N PACTBOPEHHOIOMBEILIECTBA UIIU COAEPIKUT ONPEAEICHHYIO TOII0 IPUMECEN.

[IonsaTHEe 0 CKQ QCTH XHMHIECKHX peakumii. PakTOphl, BIMAIONIME HA CKOPOCTh XUMHYECKOU

»

peakuuu, MOHATHE O namsatope. Knaccudukanus XUMHUYECKHX pEaKUMi MO pa3IvMyuHbIM IpU3HAKaM:

YHUCIy U COCTaBy BIX M TIOJYYEHHBIX BELIECTB, W3MEHEHHUIO CTENEHEH OKHUCIIEHHS aTOMOB
XUMHUYECKUX DJIe OTJIOUICHUIO U BBIJCIIEHUIO SHEPTHH.

Peakuu enus. Karanuzaropsl. @epMeHTSI.

Peakufigcoennnenns. Katanutuueckue u HekaTamuTHueckue peakiuu. OOpaTumMblie U HeOOpaTUMBbIe
peaxkuuu.

P aMeIleHNs. DJIEKTPOXUMHYECKUN Psil HallpsHDKEHUH METaJIoB, €r0 HCIIOJIb30BAHUE IS
MIPOTrHO3KPOBAHUS BOZMOKHOCTH MPOTEKAHUS PEAKIIMM MEXly MeTaJlJlaMU U PacTBOpaMU KUCIOT. Peakuuu

BBITCCH s OJTHUX MECTAJIJIOB U3 PACTBOPOB UX coJreit APYruMHu METAJLIaMHU.
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Peakiun oomena. Peakiun HelTpanu3anuu. Y CIIOBUS MPOTEKAHKUS peakinii oOMEeHa B pacTBOpax 10
KOHIIA.

Tunel XxuMuYeCKUX peakuuid (Mo MPU3HAKY «YMCIO M COCTAB MCXOJHBIX BEUIECTB M IPOTYKTOB
peakiuu») Ha MpUMepe CBOWCTB BOABI. Peakums pa3iokeHus -3JIeKTpOJHu3 BOAbL. Peakuuun }III/IHGHI/ISI -
B3aMMOJICHCTBHE BOJBI C OKCHJIAMH METAUIOB M HeMeTasioB. [loHATHE «THIPOKCH, CaKINU
3aMeIIEeHUs - B3aUMOACWCTBUE BOJBI C LIETOYHBIMU U IIEIOYHO3EMEIbHBIMU METaJJIaMU n oOMeHa
(Ha mpuMepe TUAPoIU3a Cynbduaa aTIOMIUHNAS U KapOH1a KaJIbLUs).

Pacuernsbie 3a1aun. 1. Berauciaenne mo XuMHYECKUM ypaBHEHHSIM MacChl HITH 1@ ecTBa BEIIeCcTBa
[0 M3BECTHOM Macce WM KOJHMYECTBY BEIIECTBA OJHOIO M3 BCTYHAIOIIMX B pe BZO BEILIECTB HJIH
NPOJYKTOB peakuuu. 2. Beramciaenne mMacchl (KOJMYECTBAa BEIIECTBA, 00beMa) I Ta pEaKIuu, €CIH
M3BECTHA Macca MCXOJHOTO BEIECTBA, COAEPIKAIIETO ONPEACICHHYIO IO IpuMeceid. 3. Brrancienue
Macchl (KOJMYeCTBA BeUIeCTBA, 00beMa) MPOAYKTa PEaKIUH, €CIU U3BECTH pacTBopa M MaccoBas
JI0J1s1 PACTBOPEHHOT'O BEIIIECTBA.

Hemoncrpauuu. [lpumeps! Gpusnueckux sBICHUN; a) MJIaBICHUE ; 0) nuddy3ust TymmcThIX

BEILECTB C TOpsILIEH JIAMIIOYKM HAaKaauBaHUA. [IpUMepbl XUMUYECKUMg, 5 uii: a) ropeHue Maraus; O)

B3aHMOHeﬁCTBHe COJITHOM KHCJIOTBI C MpaMOpPOM HJIM MCIIOM; B)
PpacCTBOPCHUC IOJYUYCHHOI'O T'MAPOKCHAA B KHUCIOTAX; I[) B3aun
KHCJIOTOH IIpx HArpCBaHUU; C) Pa3JIOKCHHUC IICPpPMaHI'aHaTa n

ygHue ruapokcuaa meau (II); 1)
ne okcuga menu (II) ¢ cepuoit
) B3aUMOJICUCTBUE DPa30aBICHHBIX
KHCIIOT C METaJIJIaMH.

JlaGopaTopubie onbIThl. 3. CpaBHEHHE CKOPOCTU U ST BOABI U CIHUPTA 10 MCUYE3HOBEHUIO UX
Karmenb Ha QUIBTpOBaILHON Oymare. 4. OKHCIEHUE Me MJIaMEHU CIUPTOBKU WA TOPETKH. 5.
[ToMmyTHEHME HM3BECTKOBOM BOJBI OT BBIABIXAEMOTO € o raza. 6. [lonydeHue yriexkucioro rasa
B3aUMOJICHICTBHUEM COJIbI U KHCIIOTHI. 7. 3aMelieHnue M ctBope xaopuna meau (1) sxemezom.

.Tema 6. Xumnueckuii npakruxym Nel. Tlfoc He onepanuu ¢ BemecTsoM (4 1)

[Tpaktiueckast pabora Nel «lIpuemsi o&mﬂ ¢ JabopaTopHbiM 0bOOpyaoBaHuem». lIpaBuina
Oe30macHoi paboTEl B XUMUYECKOH 1aboparopufy

[TpakTuueckas paborta Ne2. «Habmronenue 3a ropiieii cBeuoii».

[TpakTuueckast pabota Ne3 «I[Ipu3HaAKM XUMHUECKON peakinm»

[Ipaktrueckass pabota Ned4 «[IpigoToBIEHHE pacTBOpa C ONpPENETEHHONW MacCcoBOWM JoJie

Tema 7. PacTBopenue. Pagrsd a CaoiicTBa pacTBopoB 3j1eKkTpouToB (1) (10 u)
[TonsiTre 00 1eKTPOIH JUCCOIMALMU. DIEKTPOIUTHI U HedNeKTpounuThl. Monsl. KaTnonsl
U aHUOHBL. MexaHu3M AKcco ANEKTPOJUTOB C Pa3IUYHBIM TUIIOM XHUMHUYECKOW CBA3U. CTeneHb

BHCKTpOHI/ITPI‘ICCKOﬁ AHUCCO WIIbHBIC U Cl1a0bIe SJICKTPOJINTHI.
OCHOBHBIC TIOJIOXKCHUS pun BHGKTPOHI/ITI/I‘-ICCKOI\/'I aucconuanuu. MoHHbIE YpaBHCHHUA peaKHHfI.

PAacTBOPEHHOTO BEILIECTBA»
[IpaxTuueckas padota Ne5 «(

a 3arpsI3HEHHON ITOBAPEHHOU COJIN»

VYcnoBus npoTeKaHus s oOMeHa MeXay 3JEKTPOIUTaMH J0 KOHIIa B CBETE MOHHBIX MPEICTAaBICHUM.
DNEeKTpoIUTHYECKAst M KUCJIOT, WIEJI0YEH U COJICH.

Knaccuduxka' OB M X CBOWCTBA.

Kucnotsl, accudukanus. Homenknarypa. @usndeckue 1 XMMHUYECKHE CBOWCTBA, MOTYYeHHE U
IIPUMEHEHHUE. KHe cBoMcTBa KucaoT. Muaukartopsl. M3MeHeHue OKpacku HMHIUMKAaTOpPOB B
pa3IMYHbIX ax. Jluccoumanus KHCIOT M HMX CBOICTBA B CBETE€ TEOPUU DIIEKTPOIUTHYECKON
aucconua €KyJIIpHbIE M WOHHBIE YpPAaBHEHUS pPEaKUUN KHUCIOT. B3aumoneicTBue KHCIOT ¢
MeETaJlIa, TPOXUMHUYECKUM Ps HaNpsHKEHUH MeETalioB. B3auMoOJENCTBHE KHUCIOT € OKCHUAAMH

MeTayi0B. B3anuMoielicTBrue KUCIIOT ¢ OCHOBAaHUSMU - PEAKIIUS HeUTpan3auuu. B3auMoericTBue KUCoT ¢
COJISIMU. T1I0JIb3OBAHUC Ta6.]'H/II_[BI paCTBopI/IMOCTI/I JJISA XapaKTepI/ICTI/IKI/I XUMHNYCCKUX CBOI\/'ICTB KHUCJIOT.
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OcHoBanusl, ux knaccudukanus. Homenknarypa. @usndyeckue 1 XUMHUYECKUE CBOMCTBA, IMOJTyYeHUE
U TpPUMEHEHHE. Huccounaius OCHOBaHUWA M HMX CBOMCTBA B CBETE TEOPUHU AJIEKTPOIUTHUECKOMN
auccoupanui. B3amMmoneiicTBHe OCHOBaHMH C  KHCJIOTaMH, KHCIOTHBIMH —OKCHIaMH W, COJISIMH.
Hcnonb3oBaHue TaONUIBI PACTBOPUMOCTH JJIsi XAPAaKTEPUCTHKU XHMHUYECKUX CBOWCTB “Scroanuii.
Paznosxenre HepaCTBOPUMBIX OCHOBAHH MPU HArpeBaHUU.

Conu, ux KIacCuUKaUs U TUCCOIHMAINS PA3INIHBIX THIIOB COJICH. HOMGHKHaT% YECKHE U
XMMHUYECKHUE CBOMCTBA, IIOJyYEHUE U IIPUMEHEHUE. XUMUYECKUE CBOMcTBa coneld. CBOMCTBA LONIE B CBETE
TEOPUH AJIEKTPOJUTUYECKON qucconuanuu. B3aumopeiicTBue coseil ¢ MeTauiami, @ Usl NPOTEKAHUS
3TUX peakuuid. B3aumonelnicTBue conell ¢ KUCIOTaMH, OCHOBaHUSAMHU U coyisiMH. Vc £BaHI/Ie TaOIUIIBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.

Oxkcunpl, ux knaccudukanus. Homenknarypa. @usnueckne u xuMmudeckue cBoicTBa. [lonyuenue u
MIPUMEHEHUE OKCUJIOB.

O6o0061ieHne cBeieHni 00 OKCHIaX, MX KIacCU(UKAIIN U XUMUIEC HCTBax.

l'enetnyeckue psgpl METAUIOB M HEMETAUIOB. ['eHeTHuge BsI3b  MEXIYy KJaccamu
HEOPraHUYECKHUX BEIECTB.

HpO6HeMa 0€30I1aCHOTO HCIIOIL30BaHUsA BCIICCTB U XUMHUYCCKUX D KLIPIIZ B HOBCCI[HGBHOﬁ JKHU3HU.
TOKCI/I‘-IHHG, Tropro4yuec u 0e30macHbIe BeliecTBa. beiToBass xumMmuue

ILCMOHCTpaI_[I/II/I. HcnplTanue BelIecTB U UX pacTBOp
QJICKTPOIIPOBOAHOCTHU YKCYCHOﬁ KHCJIOTBI OT KOHICHTpAIIUU. B

3JIEKTPONPOBOHOCTh. 3aBUCUMOCTD
JICUCTBUE IIMHKA C CEpOM, COJISTHOM
kuciotoi, xiaopugaom menu (II). l'openune maruus.

JlaGopaTtopHbie onbITHL. 8. Peakiuu, XxapakTepHbIE T BOPOB KHCJIOT (COJITHOW WJIA CEPHOM). 9.
Peakuuu, xapakTepHble A pacTBOpOB Iiejouel (Tru B Harpus wiu kanus). 10. [lomyuenue u
CBOMCTBa HEPAaCTBOPUMOI'O OCHOBAHMS, HAIPUMEDP, TUA na menu (II). 11. Peakuuu, xapakrepHble Ais
pacTBOpoOB coiier (Hampumep, s xyuopuaa meau (M)). Peakiuu, xapakTepHble 111 OCHOBHBIX OKCUIOB
(HampuMmep, U1 OKcuJa Kajblus). 13. PeaKI_II/II/I\ aKTEpHBIE JUIsI KUCIOTHBIX OKCHIOB (Hampumep, A
YIJIEKHUCIIOTro Ia3a). N

Tema 8. Xumuueckuii npakTukym Ne2. CBoiicTBa 3J1eKTPOJIHTOB (4 1)
[Tpaktnyeckas padora NeS«oHHBIG peakum»
[IpakTuueckas pabora Ne6 «YcinoBMS NPOTEKaHHWS XUMHUYECKMX peakUUid MeXAy pacTBOpamMu

QJICKTPOJMUTOB JO KOHIIA»

[Tpaktrueckas padota Ne7 «( a KMCJIOT, OCHOBAHMM, OKCHIOB, COJIEH
[IpakTrueckas padota Ne8 «Petentic sxcriepuMeHTaIbHBIX 321249

Tema 9. PacTtBopenne.

OO6o0uenne 3HaHUMN
XMUMHUYECKHX 3JIEMEHTOB B C

CreneHnp OKHCIEHUS.

@ bl. CBoiicTBa pacTBopoB 3j1ekTpoautoB (1) (7 4)
SOpUU  DIEKTPOIUTUUYECKON IUCCOIMAIMM U CBOWCTBAM KIJIacCOB

peacicHue CTCICHU OKHUCJICHUA AaTOMOB XHMHUYCCKHX OJICMCHTOB

COEeMHECHHM. .

OKI/ICJ'II/ITGJ'II)H Q CTaHOBHUTCJIIBHBIC peaKum/I. OKI/ICJ’[I/IT@J'[I) N BOCCTAaHOBUTCJIb, OKHCICHUEC U
BOCCTAHOBJICHUE. E

Peaknun ro'oOMeHa U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. CocTaBiIeHHE YpaBHEHUM
OKHCIIUTEIHLHO BUTEJIHHBIX PEAKIU METOJIOM 3JEKTPOHHOTO Oananca. CyIIHOCTh OKUCIUTEIHHO-
BOCCTAHOBHUT bIX PEAKLIHM.

s
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9 kJacc
Y4yeOHo-TeMaTHYECKHII IIJIaH

Ne | HaumeHoBaHue pa3jesia/TeMbl KoanyecTBo 4acoB é
Bcezo Teopuu Hpa%
1 | Beenenue. OOmias xapakTepucTHKa XUMHUUYECKUX 5 4
JIEMEHTOB ( ,3
2 | Meramibl 18 12 N
3 | Hemeramibl 30 26 4
4 14 13 /1
IlepBoHauasbHBlE MpeJCTaBIeHUs] 00 OPraHUYECKUX
BELIECTBAX
67, 9) 12
UTOIO: pesepe-
3
Conep:kanue nporpaMMcb
Tema 1. BBenenue. O01mas xapakTepucTuKa XUMHYECKH eHTOB (5 yacoB).
XapakTepucTUKa JIEMEHTa 10 €ro IOJIOKEHHIO B II yeckor cucreme J.M.Menneneesa.
CBolicTBa OKCHJOB, KHCJIOT, OCHOBAHMM M COJIEH B CBETE WU DJIEKTPOJIMTUYECKON OUCCOLMALUN U
OKHUCJICHUS-BOCCTAHOBJICHUA. [IOHATHE O INEpPEeXOIHBIX 31 TdX. AM(pOTEepHOCTh. ['eHeTHUecKuil psij
MEPEXOAHOTO dJIeMeHTa. AMQOTEpHBIE THAPOKCUIBI ( epe TUAPOKCUJIOB LIMHKA U AJIIOMHHHUS):
B3alMOJICIICTBUE C pacTBOpaMHM KHUCJIOT U ILEIOYEH. MYECKUI 3aKOH M IEpUOAMYEcKas cucTreMa

xuMuueckux ayemeHToB .M. Meneneena.

Tema 2. MeTasinl (18 yaco)
Ilonoxxenne MeTajuioB B Hepnozmqec@ eMe xuMudeckux syeMeHToB J[.M. Menneneena.
Mertansl B nipupoje u obugue cnocoObl ux nonydeHus. OOume gunyeckue cporictBa MeTaysioB. OO0miue

XMMHUYECKHE CBOMCTBA METAJNIOB: PEaKlMU ¢ HEMETaNIaMi, KUCIIOTaMH, COJIAMU. DIEKTPOXUMHUECKUN PSIT
HanpsbkeHud MetaiioB. [lonarue o metanypruu. CriocoObl nmoayueHus MetauioB. CriiaBsl (CTainb, YyTyH,
JTIOpaTIOMUHNM, Opon3a). O01mue Xum CBOMCTBAa METAJIJIOB: PEAKIIMHM C HEMETAJUIaMU, KUCIOTaMHU,
coysiMU. Psii HanpsKeHUil MeTasios.,

Q eTaJUIbl U UX COEAMHEHUS. AIIOMUHUNA. AMQPOTEPHOCTh OKCUIA
U ruapokcuaa amomuHus. JKengo €IMHEHHUS JKeje3a M MX CBOMCTBA: OKCUABI, TMJIPOKCHUJIBI U COJH
xenesa (II u III).

[llenouyHble U MIETOYHOZEMET

Hemoncmpayuu
1. BzaumopeilicTBu s1 1 KLU C BOJOI.
2. OO0pasipbl MEeT0YHBIX U MIEI0YHO3eMETbHBIX METAJUIOB.
3. OO0pa3usl 8.
4.  Tlomyu npokcuos xkenesa (II) u (111).
Jlabopa ble OnblMbl
1. 3Ha ¢ oOpa3naMu  METAUIOB W CIDIaBOB  (paboTa ¢ KOJIJICKIHMSMHU).
2. PacTBOPeHMeE Kelle3a U IIMHKA B COJITHOM KUCIIOTE.
3. Brize € OJIHOTO MEeTaJula IPyTuM U3 pacTBOpa COJIU.
4. TBO C 00pa3liaMyu METAJIOB, PyJaMU JKeJie3a, COSAMHEHUSIMH aTIOMUHUSL.

2
BEHHBIC pEaKIliy Ha HOHBI Fe “ u Fe3*
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Ilpakmuueckue 3anamus
Pemenne skcnepuMEHTANBHBIX 3a1ad M0 XuMuUU Teme «llomydeHune coequHEeHWH METaJIOB U
W3yYECHHUE UX CBOMCTBY. N
Tema 3.Hemerasibl (31 yacoB) S
[TonmoxeHrne HEMETAIUIOB B NEPUOAMYECKONW CUCTEME XMMHYECKHUX 3JIEMEHTOB I[.I/I%ueneelsa.

OOmue cBoiicTBa HEMETAILIOB.
XUMHYECKHUE IEMEHTHI IIaBHbIX (A) nmoarpymnn nepuoaudeckoi cucremsl /.M. Men eBa:l-A —

Bogopox ,IV-A —yraepon, kpemuuid. ¥Y-A —— a3ot, docdop,VI-A — kuciopon, c@ VII-A — xmop,

Opowm, #o. /

Bonopon- XMMHYECKMI 3J€MEHT M IIPOCTOE BelEeCTBO. DU3MYECKUE H NYECKUE CBOWCTBA
Bosopona. Ilomyuenue Bomopoma B naGopartopuu. I[lomyuenue Bojopona B, nabopatopuu. Ilosmyuenue
BOZIOpPOJa B MpoMblIUIeHHOCTU. lIpumeHneHune Bomopoma. 3akoH ABoraf SApHBI 00BEM Ta30B.
KavecTBeHHble peakuuu Ha Ta3000pa3HbIE BEIIECTBa (KHCIOPO, BOIAOPO €MHBIC OTHOILIEHUS I'a30B
IIpU XUMHUYECKUX peakiusix. M3oTomnsl Bogopona. CoennHeHUs: BOAOPOAA,C J1aMH1 M HEMETaJlJIaMHU.

Bopna. Kpyrosopor Boasl B npupoze. Ilepokcun Bogopona. @, e U XMMHUYECKUE CBOMCTBA,
HojlydeHue B Jlaboparopuu U npumeHeHue. PactBopsl. PactBopum BfmecTB B Boxe. KoHuenrtpanus

pacTBOpoB. MaccoBas 10151 paCTBOPEHHOTO BEILLIECTBA B PACTBOPE.

lanorensl: Qu3nueckue U XUMHUYECKUE CBOMCTBA. (COCMMHEHHS TaJOr€HOB: XJIOPOBOAOPOL,
XJIOPOBOJOPOJHASI KUCIIOTA U €€ COJH.

Kucnopon- XuMu4ecKnid 3J€MEHT U IIPOCTOE BEILIRET @u3nyeckue U XMMHUYECKHE CBOWCTBA,

nojiyueHue u npumeHenue. Oxcuasbl U nepoxkcuapl. O30, Co BO3ayXa. TemnoBoit A3pPEeKT XUMUIECKUX
peaknmii. [TousiTHe 00 3K30- U SHIOTEPMUYECKUX peaK

Cepa, usnyeckre u XUMHYECKHE CBOMCTBA, Ha Hue B npupoae. CepoBoaopoa u CyabGuabl.
Oxkcun cepol (VI). Cepnast kucnora u ee conu. Qku €JIbHBIE CBOWMCTBA KOHIIEHTPUPOBAHHOW CEPHOM

kucnoThl. CepHUCTas M CEPOBOOPOIHAS KHCTOTE, PgX oM.

A3sot, pusryeckre U XUMUUecKUe cBoiicBa, mofdyuenue u npumenenue. Kpyrosopor azora. Okcuist
azota (II u IV). AzoTtHas kucnora u ee conu. OKHCIUTEIbHBIE CBOMCTBA a30THOM KUCIOTHL. AMMuak. Conu
aMMOHHS.

®dochop: Pusnueckne u xumuueckue cpoiictBa. CoemamHeHusi dochopa: oxcun docdopa (V),
dbocdopubie kucoTel. OpTohochOopHALKUCIGTA U €€ COJIH.

Yraepoa, amioTpoONHbIE MO @
XMMHYECKHE CBOMCTBA YTIIIEpOIa eTaH.

1y (anMas, rpadurt, kapOuH, ¢yiepeHsl), (usndeckue U
VYrapHelif ra3 - cBoiicTBa U (DU3HOJIOTHYECKOE JIEHCTBHE Ha
OpraHu3M. YTIEKHUCIBIN a3, yro
kpemuus (IV). Kpemuuesas ku

uciota u ee cond. Kpyrosopor yrinepona. Kpemunii. Cuitan. Oxenp
cwinkarsl. CTEKIIO.

OO0pa3ipl HemeTaa oTponus cepsl. llomyueHune Xxn0poBogopoa U €ro pacCTBOPEHUE B BOJIE.
Pacnio3naBanue coenuHeHuit xia0pa. Kpucramnnueckue pemerku anmasa u rpadura. [lonydenue ammuaka.

Haxoxnenue m J'IO’B W HEMETAUIOB B Mpupojae bamkoprocraHa, U uX HUCHOab30BaHudA. Poib
OMHAPHBIX COEIMHEH arpsasHenun npupoas Pb. MunepanbsHbie nctounuku Pb.
0

Jlabopamop 1mal
3HaKOMCT pasllaMd TPUPOJTHBIX COEIMHEHUH HEMETalloB (XJIopHulIamu, Cyiabduaamu,
a 3

cynbparamu, KapOOHaTaMM, CHIIMKATaMH).
Pacnio aHMe XJOpUI-, cynb(dar-, KapOOHAT-aHMOHOB M KAaTHOHOB aMMOHUS, HATpHs, Kajus,
KaJIbIIMA,
@eexue 3anamusa IlomydeHue, coOupaHHe M paclo3HaBaHHE ra3oB (YIJIEKHCIOrO rasa,
aMMHMaKdy KHCJIOpoAa, Bojopoaa). Pemenne skcnepuMeHTanbHbIX 3a1a4 1o teMe: «[lonmydenue coenHeHmi
HEMETA/MIQB U U3YUYECHHUE UX CBOMCTBY.
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Ooyuarowguecs 00HCHBL 3HAMD .
MOJIO)KEHUE METAJJIOB U HEMETAJUIOB B nepuoanueckoit cucreme /. . Menpaeneena;
obmue GpU3nIecKrne 1 XMMHUYECKHEe CBOMCTBAa METAJIJIOB M OCHOBHBIE CITOCOOBI MIX TOJTYY CHUS;

72 R R
L X X X4

OCHOBHBIC CBOICTBA U IIPUMCHCHUC BaXXKHEUIIINX COC,III/IHGHI/Iﬁ IICJIOYHBIX U IICI0 \\{GMGHBHLIX
METaJIJIOB; ATFOMUHHS,
< KauCCTBCHHBIC PCAKIIUN HA Ba)KHEUINEe KATHOHBI U aHUOHEI. %
Ooyuarowguecs 001CHBL yMEmb '
a) JaBaTh OMNpEICICHHUS M TNPUMEHATh CICAYIOIIUE TOHSITHS: CIUIaBBHI, @})SI/IH METaJIOB,
MEPEXOHBIC AIIEMEHTHI, aM()OTEPHOCTb;
0) xapakTepHu30BaTh CBOWCTBA KJIACCOB XMMHUYECKHX DIIEMEHTOB (METaLIOBY, TPYII XUMHUYECKUX

3JICMCHTOB (H_IGJ'IO‘IHI)IX 1 MECI0YHO3EMCIbHBIX MCTAJJIOB, l"aJ'IOFeHOB) BaKHEHUIIINX XHUMHYCCKHX

AJIEMEHTOB (JTIOMHHUSA, JKeJe3a, Cephl, a30Ta, pocdopa, yriepoaa U KPeMHUS
B) pacro3HaBaTh BAKHEHUIINE KATHOHBI U AaHUOHBI;

L€ U3YYCHHBIX TEOPHUH;

F) peaTh PACUCTHLIC 3a/1a4 C HUCII0JIb30BAHUECM U3YUYCHHBIX ITOHAT

Tema 4. [lepBoHayajibHbIE NIPeCTABIEHNSI 00 OpPraH
[lepBoHayanbHbIe CBEACHUS O CTPOCHHH OPTaHUYECKHX

kHx BemecrBax (14 gac).

. YIIeBOAOpOABI: METaH, JTaH,

sTHIIeH. ICTOYHHMKH YIII€BOOPOIOB: IIPUPOIHBIH I'a3, HEPTh, YLQJIb.
Kucnopozacoaepxaniye COeIUHEHUS: CIUPTHI (METaHOI, 7, [IAOEPUH) W KapOOHOBEIE

KHCIIOTBl (YKCYCHasl, CTE€apUHOBAas, aMUHOYKCYCHAsl, OJICHHO buonornuecku BakHbIE BELIECTBA!

KHPBI, yrIeBo s, 6enku. [IpencraBnenus o moimmepax Ha I € MOJIMATHIICHA.

XUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpebl JI€ZICTBUSL.

Jemoncmpayuu: OOpa3upl HEYTH, KaMEHHOT s W TPOIYKTOB HX mepepadoTku. Mopenu
MOJIEKYJI OpPraHWYeCKUX coeluHeHuil. ['openue yrfen OJI0OB U OOHAapyKEHHE MPOIYKTOB MX TOPCHHSL.

OO0pa3ibl U3AeIUi U3 TOJIUATUIICHA.
KauecTBeHHBIE PEaKIMU Ha OTHJIEH U Gerfku.
Ilpakmuueckue 3anamus VI3roToBleHUE MOJIENIEH YIIIeBOJOPOIOB.

Oobyuarowguecs 001HCHBL 3HAMb:
a) TPUYUHBI MHOTOOOpa3us yrneé&:mﬂx COCIMHEHHUH (M30MEpHI0): BUIBI CBs3ell (OJMHAPHYIO,
HKITHA

JBOMHYIO, TPOIHYIO); Ba)kHeHIne albHBIE TPYIIBl OPraHUYECKHUX BELIECTB, HOMEHKIATYPY

@ CKHX BCIIICCTB:

OCHOBHBIX IIPEJICTaBUTEINICH IPYIII Op

0) cTpoeHHe, CBOWCTBA M Zipak CCKO€ 3HAUCHHME METaHa, TWICHA, alleTUJIEHA, OJTHOATOMHBIX U
MHOT'0QTOMHBIX CITUPTOB, YKCYC JIeTU/1a U YKCYCHOM KHCIIOTBI;

B) TOHATHE 00 aipie , \CnokHBIX 3(Upax. >KUpax, aMUHOKHCIOTaX, Oelkax M YIiaeBoJax;
peakuusx 3TepuduKanum, V3allUU U TIOJMKOHIEHCAaHUU. Ofyuarloujuecs 0019CHbL yMeEmp.

a) Pa3bACHATH Ha NIpUMepax IIPUYUHBI MHOFOO6pa3I/I$I OpraHUYCCKUX BCHICCTB. MATCPHAIBHOC
CINHCTBO U B3aHMMOC b OPraHUYCCKHUX BCHICCTB, IMMPUYMHHO-CICACTBCHHYIO 3aBHCHMOCTb MCKIAY

COCTaBOM, CTPOCHUEM BAMM M NPAKTUYECKUM HCIIOJIb30BAHUEM BEILIECTB:

0) cocraBn BHEHMSI XMMHMUYECKMX DPEaKUHUH, IOATBEPKIAIOIIMUX CBOWCTBA H3y4aeMbIX
OpPraHWYECKNX BEMIECHB, X F'€HETUYECKYIO CBSI3b;

B) BBII 003HaueHHbIE B paboyeil mporpaMme SKCIEPUMEHTHI U paclio3HaBaTh BaKHEUIIIHE
opraHudeckucBeniecTsa. Tembl cooO1eHuit u pedeparos:

YenbBer UpE BEILECTB, MATEPUAJIOB U XUMUYECKUX PEAKLIUH.

310poBbe. JIekapcTBEHHBIE MpenapaThl U MPOOJIEMBbI, CBSI3aHHBIE C UX TIPUMEHEHHUEM.
Mus ¥ numia. KamopuiHOCTE KUPOB, OENKOB M yrieBoA0B. KOHCEpPBAHTHI MUIIEBBIX MPOTYKTOB
/moBap s COJTb, YKCYCHAsI KUCJIOTA).
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XYMHYECKHE BEIIEeCTBA KaK CTPOUTENbHBIE U MOJETIOYHbIE MaTepuanbl (Mel. Mpamop, M3BECTHSIK,
cTekno. neMmeHt). [lpuponneie mcTouyHuku yrieBofopoaoB. HedTe M mpHpoAHBIA ra3. WX NPUMEHEHHE.
XUMUYeCcKoe 3arpsi3HeHUE OKPY>KaIoLIeil cpeibl U ero MOCIeCTBUSI. ~

[Ipob6nembl 6e30MacHOr0 UCIOIB30BAHUS BEIIECTB M XUMUYECKUX PEAKLU B MOBCEIHERHON KU3HU.
TokcuuHble, FOPIOYME U B3pbIBOOIIACHBIE BellecTBa. bbITOBast XuMu4eckasi r[paMOTHOCTb.

JleMoHCTpanum (b
OO0pa31pl JIEKapCTBEHHBIX MPEMAPaTOB.
OO0pas3Ibl CTPOUTENNBHBIX U HOACIOYHBIX MATEPUATIOB. 0
OO0pa31pl yIakoBOK MHIIEBBIX MPOIYKTOB C KOHCEPBaHTAMH. /
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